CLAIMS 



An exposure method which stitches and exposes a 
pliirality of patterns on a substrate, thereby exposing a 
larger pattern than each of the patterns on the substrate, 
characterized by comprising: 

st\tching and exposing a plurality of patterns such 
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other in a \f irst direction and a second direction which 
intersect wimi each other, and 

exposingX in a region where four patterns are adjacent 
to each other, the four patterns such that corner portions 
of the four pattens are superposed on each other with 
exposure amounts of \he corner portions of the four patterns 
being respectively sot: based on a characteristic obtained 
by multiplying a firsit characteristic which gradually 
decreases outward alongX the first direction by a second 
characteristic which gradually decreases outward along the 
second direction when resipect ively exposing the four 
patterns . \ 

2. An exposure method as \ recited in claim 1, 
characterized in that \ 

when the corner portion of one of the four adjacent 
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pvatterns is exposed, 

\ an exposure amount at the corner portion is set to 
have \ value proportional to (x/a)-(y/b), 

wlVerein widths in the first and second directions of 
the cornels portion are respectively represented by '*a" and 
"b" and coofSdinates increasing inward in the corner portion 
along the fiVst and second directions are respectively 
represented by •\x" and "y" with an apex of the corner portion 
being set to be ci point of origin. 

3. An exposure method which stitches and exposes a 
plurality of patternsXon a substrate, thereby exposing a 
larger pattern than each of the patterns on the substrate, 
characterized by comprising: 

stitching and exposing a plurality of patterns such 
that partial regions of the Patterns are superposed on each 
other in a first direction dJid a second direction which 
intersect with each other, an< 

exposing, in a region in\ which four patterns are 
adjacent to each other, of a firstXpair of the patterns and 
a second pair of the patterns whicli are obliquely opposed 
to each other, the first pair of patterns with respective 
rectangular corner portions of the f irsApair of the patterns 
being superposed on each other and the second pair of 
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>atterns with corner portions of respective triangles of 
tnfi second pair of patterns being provided adjacently to 
eac^ other in the rectangular corner portions. 



4, A,n exposure method as recited in claim 3, 
charact^ized in that 

when, respect ively exposing the second pair of patterns , 
exposure ank^unts of the corner portions of the triangles 

\ 

of the patterns are set based on a characteristic obtained 
by adding a f ir^t characteristic which gradually decreases 
outward along \ the first direction and a second 
characteristic whVch gradually decreases outward along the 
second direction, ^nd 

when respectively exposing the first pair of patterns, 
exposure amounts of tl:^e corner portions of the patterns are 

set based on a characteristic which gradually decreases 

\ 

outward one-dimensionall^ 



5. An exposure apparatus \which transfers a pattern of a 
mask onto a substrate, characterized by comprising: 



mask ; 



an illumination optical system which illuminates the 



a field stop which is dispersed at a substantially 



conjugate position with respect to k pattern plane of the 
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Viask in the illuminating optical system and which serves 
to set an illuminating region on the mask; 

\ a substrate stage which positions the substrate; and 
\ a beam attenuating filter which is provided on a plane 
in projcimity to the pattern plane of the mask, a conjugate 
plane ^ith respect to the pattern plane, or a plane in 
proximity to the conjugate plane and which serves to set 
a transTnit^ance for illumination light for exposing a region 
corresponding to at least one corner portion of a pattern 
region havingXan external shape substantially parallel with 
a first direction and a second direction, which intersect 
each other, of the pattern plane based on a characteristic 
obtained by multiplying a first characteristic which 
gradually decreased outward along the first direction by 
a second characteris^^ic which gradually decreases outward 
along the second direovtion. 



6. An exposure apparatus which transfers a pattern of a 
mask onto a substrate, chairacterized by comprising; 

an illumination optica3\system which illuminates the 

mask ; 

a field stop which is dis^bosed at a substantially 
conjugate position with respect ta a pattern plane of the 
mask in the illuminating optical sysstem and which serves 



set an illuminating region on the mask; 
\ a substrate stage which positions the substrate; and 
\ a beam attenuating filter which is provided on a plane 
in prd^imity to the pattern plane of the mask, a conjugate 
plane Wd.th respect to the pattern plane, or a plane in 
proximit^ to the conjugate plane, wherein 

the beam attenuating filter serves to set, of first 
and second Apairs of corner portions, which are opposed 
obliquely toXeach other, of a pattern region having an 
eternal shape substantially parallel with a first direction 
and a second direction, which intersect each other, of the 
pattern plane, a transmit tance for illumination light for 
exposure in a regiVn corresponding to the first pair of 
corner portions badied on a first characteristic which 
gradually decreases dutward along the first direction or 
a second characteristic which gradually decreases outward 
along the second directzton, and to set a transmittance for 
illumination light for estfposure in a region corresponding 
to a second pair of corner portions, in a triangular region 
expanded outward along on opposed direction of the pair of 
corner portions, based on k characteristic obtained by 
adding the first characteristic which gradually decreases 
outward along the first direction and the second 
characteristic which gradually >decreases outward along the 
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sVcond direction 



An exposure apparatus as recited in claim 5 or 6 , 
chara)cterized by comprising: 

ay positioning member which positions the beam 
attenua\^ng filter in a plane perpendicular to an optical 
axis of i\lluminat ing light for exposure, and 

a dus^tproof film disposed in a position set apart from 

\ 

a filter surface of the beam attenuating filter by a 
predetermined\^interval . 

\ 

V 

An exposuabe apparatus as recited in claim 7 , 
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characterized in that 

■J. 

the beam attenuating filter is disposed close to the 
field stop in the illuminating optical system such that the 
dustproof film is set ^etween the beam attenuating filter 
and the field stop. \ 



\ 

9. An exposure appara-tus as recited in claim 8, 
characterized in that 

the beam attenuating fil\er is disposed apart from a 
conjugate plane with respect to^ the pattern plane of the 
mask by a predetermined distance in^the illuminating optical 
system . 
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An exposure apparatus as recited in claim 5 or 6 , 
characterized by further comprising: 

\ a mark detecting system which detects a mark on the 
mask and a mark on the beam attenuating filter, and 

a driving mechanism which moves the beam attenuating 
filter ba^sed on a result of detection obtained by the mark 

. \ . 

detecting sysrem. 

\\ 

\ 
■\ 

11. An exposrure apparatus as recited in claim 10, 

\\ 

characterized in that 

\ 

the driving mechanism moves the beam attenuating 

\ 

filter in a plane perpendicular to an optical axis of the 
illuminating opt ical system . 

v, 

\ 

12. An exposure apparatus as recited in claim 10 or 11, 
characterized in that 

the beam attenuating f^ilter is disposed apart from the 

conjugate plane with respect^ to the pattern plane of the 

\ 

mask by a predetermined distance in the illuminating optical 

\ 

system, \ 



13. An exposure apparatus as i^ecited in claim 12, 
characterized in that 
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le driving mechanism can move the beam attenuating 
filter yiong an optical axis of the illuminating optical 
system in order to regulate the positional relationship with 
the conjugate plane and can be inclined with respect to a 
plane perpendicular to the optical axis. 



14. An exposure method which respectively transfers a 
ittsm onto ai?. least two regions having peripheral portions 
partially supeVposed on each other on a substrate, 
characterized im that 

in order to obtain at least one of position information 

\ 

and rotation information of a beam attenuating filter which 
gradually decreases! in a portion in which the at least two 

regions are superposed on each other, light amount on the 

\ 

substrate of illuminat^ion light illuminated on the pattern, 

\ 

\\ 

at least one mark pattern provided on the beam attenuating 
filter is detected. \ 



15. An exposure metho^ as recited in claim 14, 
characterized in that a 

the relative relationship between the mask on which 
the pattern is formed and thei beam attenuating filter is 
regulated based on the information obtained. 
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1 6 . An exposure method as recited in claim 14, 
characterized in that 

at least one of position and inclination of the beam 
atteniiating filter with respect to an optical axis in an 

opticaA system in which the beam attenuating filter is 

\ 

disposed\is regulated based on the information obtained. 



17. An exposure apparatus which respectively transfers a 



pattern onto a^t least two regions having peripheral portions 

\ 

partially superposed on each other on a substrate. 



characterized b^ comprising: 

\ 

a beam attenuating filter which gradually decreases 

% 

light amount on \the substrate of illumination light 

illuminated on the p-attern in a portion in which the at least 

\ 

two regions are superposed on each other, and 

a detecting de^)^ce which detects at least one mark 

\ 

pattern provided on th,e beam attenuating filter in order 

\ 

to obtain at least one o& position information and rotation 



information of the beam attenuating filter. 

\ 

\ 

18. An exposure apparatus as recited in claim 17, 

\ 

Y 

characterized by further comprising; 

an actuator which drives trie beam attenuating filter 
in order to regulate at least one \f position and rotation 
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^of the beam attenuating filter. 

19. \ An exposure apparatus as recited in claim 17, 
char^terized in that 

r^he detecting device detects at least one of relative 
positioA information and relative rotation information 
between tt^ beam attenuating filter and a mask on which the 
pattern is formed. 




20. An exposure apparatus as recited in claim 17, 

^\ 

characterized i\i that 

V. 

\ 

the beam attenuating filter is disposed to be shifted 
from a pattern plarle of a mask on which the pattern is formed 
or a conjugate plaice thereof. 

\ 

21. A mask, characterized in that 

a device pattern \ts formed by screen- stitching of a 
plurality of mask patterns by the exposure apparatus as 

recited in any one of cl^^ims 5 to 13 and 17 to 20. 

\ 
\ 

i 

22. A method of manuf acturi^ng a device, characterized by 

\ 

comprising a step of transferring a device pattern onto a 



r transferring 
Jtrate by us^n< 



photosensitive substrate by usij.ng the exposing method as 
recited in any one of claims 1 \o 4 and 14 to 16. 
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5^3. A method of manufacturing a device, characterized by 
comprising a step of transferring a device pattern onto a 
phoTOsensitive substrate by using the exposing method as 
recitM in any one of claims 5 to 13 and 17 to 20. 

24. A mOThod of manufacturing a mask using the exposing 
method as roCjLted jLn any one of claxnis 1 to 4 and 14 to XG , 
characterizeok by comprising a step of transferring a 
plurality of mask patterns onto a mask substrate while 
carrying out a \screen- stitching by using the exposing 
method. \ 

25. A method of manufacturing an exposure apparatus which 
transfers a mask pattM*n onto a substrate, characterized 
in that \ 

an illumination opti)cal system which illuminates the 
mask, \ 

a field stop which is ^disposed at a substantially 
conjugate position with respec\ to a pattern plane of the 
mask in the illuminating opt ical\ system and serves to set 

a substrate stage which posito^pns the substrate, and 
a beam attenuating filter disposed on a plane in 
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W^oximity to the pattern plane of the mask, a conjugate plane 
wAth respect to the pattern plane or a plane in proximity 
to \he conjugate plane, and serves to set a transmittance 
for ±aiumination light for exposing a region corresponding 
to at Veast one corner portion of a pattern region having 
an external shape substantially parallel with a first 
direct iori and a second direction, which intersect each other, 
of the patxern plane based on a eharact eristic obtained by 
multiplyingX a first characteristic which gradually 
decreases ou\ward along the first direction by a second 
characteristic^ which gradually decreases outward along the 
second direction, 

are assemb^led with a predetermined positional 
relationship . 

26. A method of manufacturing an exposure apparatus which 
transfers a mask pattern onto a substrate, characterized 
in that 

an illumination optical system which illuminates the 

mask , 

a field stop which i^ disposed at a substantially 
conjugate position with respect to a pattern plane of the 
mask in the illuminating optical system and serves to set 
an illuminating region on the mask. 
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4 substrate stage which positions the substrate, and 
a\beam attenuating filter disposed on a plane in 
proximity to the pattern plane of the mask, a conjugate plane 
with respect to the pattern plane or a plane in proximity 
to the conjugate plane, and serves to set, of first and second 
pairs of corner portions, which are opposed obliquely to 
each other, o^ a pattern region having an external shape 

\ 

substantially p^allel with a first direction and a second 
direction, which intersect each other, of the pattern plane, 
a transmittance fd^r illumination light for exposure in a 
region corresponding to the first pair of corner portions 
based on a first characteristic which gradually decreases 
outward along the f irst^direct ion or a second characteristic 
which gradually decreases outward along the second 
direction, and to set a tr^«^smittance for illumination light 
for exposure in a region corresponding to a second pair of 
corner portions, in a triAigular region expanded outward 

along an opposite direction of the pair of corner portions, 

\ 

based on a characteristic obtained by adding the first 
characteristic which gradually\decreases outward along the 
first direction and the secci^d characteristic which 
gradually decreases outward alona the second direction, 

are assembled with a pre)^et ermined positional 
relationship . 
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2\- A method of manufacturing an exposure apparatus which 
resjiectively transfers a pattern onto at least two regions 
havincf peripheral portions partially superposed on each 
other ^^'v^^ substrate, characterized in that 

a beam attenuating filter which gradually decreases, 
in a portion\in which the at least two regions are superposed 
on each other Alight amount on the substrate of illumination 
light illuminated on the pattern, and 



a detecting\device which detects at least one mark 

\ 

pattern provided on\the beam attenuating filter in order 



to obtain at least one^of position information and rotation 

\ 

information of the beank attenuating filter, 

are assembled wir^ a predetermined positional 
relationship . 
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